Abstract
Following the creation of an oro-antral communication, the patient may experience various symptoms including air and fluids passing into the nose and mouth. The diameter of the communication usually decreases over time but often the 'tract' from the antrum to the mouth fails to heal and becomes lined by epithelium. Once this occurs the communication is referred to as a fistula. This fistula acts as a pathway for infection and can result in the development of acute sinusitis which further impedes healing.
The likelihood of the development of a communication is increased if there is pre-existing sinus disease, periapical infections, or if the floor of the sinus is in close proximity to the tooth roots (e.g., antrum floor dipping down between the roots of teeth). In addition, attempts to remove apices of teeth that have fractured during extraction may result in the creation of a communication between the maxillary sinus and oral cavity.
In the setting of human immunodeficiency virus (HIV) infection there have been very few reports of oroantral fistulae occurring following extraction of teeth. One case report described the spontaneous development of an oro-antral fistula in a patient with HIV infection in association with HIV-related periodontal disease. 5 However, sinus disease is commonly encountered in patients with HIV infection. 6 Chronic HIV-related sinusitis is often related to Pseudomonas aeruginosa, Staphylococcus aureus or anaerobic bacteria. 6 Because of the increased prevalence of chronic sinusitis in these patients, the risk of the development of oro-antral communications is increased and when a communication occurs, either spontaneously or through a surgical event, healing is impeded by the presence of sinusitis.
The treatment of oro-antral fistulae usually involves surgical intervention. Various techniques have been reported in the literature including local flaps (e.g., palatal rotational advancement and buccal advancement flaps), distant flaps (e.g., tongue flaps) or grafts (e.g., bone). 1, 7 However, as previously mentioned if the fistulae are small (i.e., less than 5mm) and sinus disease is absent or eliminated, then spontaneous healing may occur. It is also important that the
INTRODUCTION
The development of oro-antral fistulae or communications are not common events following the extraction of teeth.
1,2 When they do occur they usually result as a consequence of extraction of teeth posterior to the maxillary canines. 2, 3 In particular the upper second molar followed by the upper first molar teeth are the most likely teeth to result in an oro-antral communication following their extraction. 
C A S E R E P O R T
epithelial lining of the fistula is removed in order to facilitate healing. 3 The purpose of this case report is to describe an alternative non-surgical treatment for an oro-antral fistula in a patient with HIV infection.
CASE REPORT
A 34-year-old man who was infected with HIV was referred to the Medically Compromised Patient Unit of the Adelaide Dental Hospital for the management of an oro-antral fistula that developed following extraction of his upper left first molar three months previously. In terms of his HIV disease he was significantly immunosuppressed (CD4 T+ lymphocyte count 82 cells/mL). Prior to having the tooth extracted, the patient had not had any problems with dental treatment.
Specialist surgical opinion favoured hospitalization of the patient and surgical closure of the fistula. However, the patient's general medical practitioner was concerned about the risks involved in such procedures because of the patient's significant immunosuppression and requested a second specialist opinion from the Medically Compromised Patient Unit of the Adelaide Dental Hospital.
On initial examination, a small oro-antral fistula was present at the site of the upper left first molar (Fig 1) .
The patient complained that his main problem was not pain or discomfort, but that drinking and eating was difficult as fluids escaped into his nasal cavity. The orthopantomogram radiograph taken at the time of the initial appointment demonstrated the close proximity of the roots of the upper posterior teeth to the maxillary antrum as well as the significant loss of the remaining alveolus in the area of the extraction of the 26 (Fig 2) . The patient had no other oral problems apart from moderate xerostomia that was attributed to his HIV infection.
It was felt that surgical intervention was contraindicated as a first line treatment in this patient because of his significant immunosuppression. In addition it was thought that because the fistula was not large and that there was no obvious sinus infection present, simple local measures would facilitate healing.
Models of the upper and lower teeth were made and these were used to construct an acrylic surgical splint (Fig 3) that entirely covered the edentulous area and the fistula. The splint was adjusted so that it was as comfortable as possible when worn for extended periods of time.
The epithelial lining of the oro-antral fistula was removed by carefully curetting the lesion under local anaesthesia. The fitting surface of the splint was coated with chlorhexidine gel (0.02 per cent) prior to insertion. The patient was instructed to wear the splint continually for the next two weeks removing it only for cleaning after meals at which time he was to apply more chlorhexidine gel to the fitting surface in the area of the fistula. He was also advised to avoid or minimize any activity that increased intra-oral or intranasal pressure (e.g., smoking, drinking through straws, blowing his nose etc). A review appointment was arranged two weeks later.
RESULTS
On review, the intra-oral defect had reduced in size and there was a marked improvement in the patient's symptoms. At this stage in the patient's management the only complicating factor was mild pseudomembranous candidiasis. It is likely that the use of the splint in conjunction with xerostomia and immunosuppression resulted in the development of the candidiasis. It was effectively treated using Daktarin oral gel (miconazole 20mg/mL). Because of the improvement in symptoms and the oral candidiasis, it was decided to reduce the amount of time that the patient wore the splint.
At eight weeks after the initiation of treatment, the defect had healed and symptoms completely resolved (Fig 4) . At 12 months following initial presentation, the patient remained symptom free and the clinical appearance of the area is demonstrated in Fig 5. 
DISCUSSION
There are very few publications regarding the risks of patients with HIV infection undergoing invasive dental procedures. 8 According to Dodson et al., 9 the risk of post-extraction complications in patients with HIV infection increases with the level of immunosuppression and the rate of post-extraction complications in the setting of HIV has been reported to range between 0.9-22 per cent. 10, 11 The most frequent post-extraction complications in patients with HIV infection include delayed healing, alveolitis and surgical wound infection. 12 There are few reports in the literature of oro-antral fistulae occurring in association with HIV infection. Felix et al. 5 reported on an oro-antral fistula that occurred as an unusual complication of necrotizing ulcerative stomatitis rather than following a dental extraction. Surgical closure of oro-antral fistulae involving local flap procedures may have some degree of failure. 13 The management of a patient with a large chronic oro-antral fistula that had failed to be treated by several local flap procedures was reported by Godfrey. 13 In that case report ultimate resolution of the problem was achieved using vascularized temporoparietal fascia.
In the present case report, the patient's general medical practitioner was reticent to allow the patient to undergo surgical treatment because of the degree of immunosuppression. Surgical closure of the lesion would have taken an extended length of time, required general anaesthesia and hospitalization of the patient. It has been reported that small fistulae, 5mm or less in diameter are likely to heal spontaneously. However, if they fail to heal or if they are larger, then surgical management is indicated. 1 In the present case it was felt that the fistula was small and that given improvement in local measures (i.e., de-epithelialization as well as the use of the splint) healing should be facilitated. Additionally our patient did not have any clinical signs or symptoms of sinus infection. However, we did prescribe a course of broad spectrum antibiotics as the use of antibiotics is recommended in the literature even in the absence of sinus disease as a prophylactic measure during treatment. 3 Compared to surgical management, the procedure that we have described was minimally invasive and appeared to have very few risks associated with it.
Adequate pre-surgical assessment of all patients prior to extractions is important in order to help prevent the occurrence of such complications. This includes evaluation of both general and local factors that may influence healing such as systemic health (e.g., immunosuppression) and factors such as pre-existing sinus disease or periapical infection. Where there is a possibility of antral perforation either by anatomical variation or from the presence of chronic infection, the use of a splint placed immediately following extraction of teeth may well prevent the development of a fistula. In such situations wearing the splint would be necessary for a much shorter period of time (e.g., one to two weeks).
CONCLUSION
This case report describes a procedure that provided a simple and effective method of treating an oro-antral fistula in an immunocompromised patient without 
